Phosphorylation Rate in the Dupont Experimental Model:
The rate K BtoP requires some explanation. In the model of Dupont et al (1) , this term was called "V A " and was modeled empirically by the following equation: Note that this definition of K A is slightly different to what was published in the Dupont paper (personal correspondence with the authors). T is defined as being the fractional amount of active CaMKII and W x is defined as the fractional concentration of CaMKII in state x. We modified this K A term to be a function of CaMKII activity (CaMKII HoloAct ) instead of fractional amount of active CaMKII (T), in order to account for the differences in activity among the different states. The term ((C B W B ) + (C I W I ) +(C P W P ) + (C A W A ) + (C T W T )) was included in the empirical equation V A in the Dupont model to account for the activity of neighboring subunits. Since our model tracks the state of each monomer, we replaced this approximation term with the sum of the activities of neighboring subunits in the holoenzyme (C MonomerOnLeft + C MonomerOnRight ). We assume that a monomer can be phosphorylated by an adjacent monomer from either side. Therefore, the rate of phosphorylation with respect to the population of monomers in the bound state B is formulated in our model as:
In the absence of cooperative interactions among CaMKII monomers in the holoenzyme, we would expect that the correct relationship between the number of active monomers and the overall phosphorylation capacity of the holoenzyme should emerge from the model if it is assumed that autophosphorylation rate of a monomer depends only on the activity of its neighboring monomers. In fact, we originally attempted to use a linear autophosphorylation equation of the form K BtoP = k BtoP *C B *(C monomerleft + C monomoerright ), however, this resulted in autophosphorylation with very fast dynamics, which did not agree with the experimental results of DeKoninck et al (2) . We tried variants of this equation as well, also with no success. The empirical equation presented by Dupont et al (1) suggests that the rate of autophosphorylation is nonlinearly dependent upon the activity of other CaMKII monomers. Our inability to reproduce this dependence using a linear formulation of K BtoP suggests that there may be additional factors that influence the autophosphorylation rate within the holoenzyme. It is possible that the holoenzyme conformation changes with different number and distribution of active monomers influencing overall CaMKII activity in a way that is difficult to predict. The empirical function may account for such effects of holoenzyme conformation, which would affect the rate of autophosphorylation. We found it necessary to incorporate the empirical function of Dupont et al (1) in the autophosphorylation rate in order to accurately reproduce the experimental observations of DeKoninck et al (2) . Table 1 i.e. when CaMKII is phosphorylated at both sites, we need 6 times as much substrate to phosphorylate at the same rate as when CaMKII is phosphorylated at T287 only. Therefore, we set the activity of state C equal to (1/6)*C P .
Explanation of C C value in

Equation for Experimental Fit in Figure 3A
LCCs exit the open state at rate g (see Figure 3A) if voltage is constant. Therefore, if X is a random variable representing the duration of LCC opening, it is exponentially distributed and the probability density function associated with it is f(x)=ge
and the expected open time can be defined as
In order to fit experimental histograms of channel open times, we must derive a discretization of the probability density function described above. We do this by assigning discrete open duration intervals and calculating the probability that openings fall within each interval. The probability that an opening duration x is on the interval [T 1 ,T 2 ] can be calculated as follows: and t = 10 T 2 , the probability is equal to (exp(-g*10 T 1 ) -exp(-g*10 T 2 )). This probability is scaled by the total number of openings recorded in order to match the format of the data in the experimental histogram. , 100 nM CaM). In figures B and C, a 60 s interval was simulated after the end of the stimulus application, as recommended by the authors (personal correspondence). Figure S2 : A parametric analysis was performed to constrain the PP2A dephosphorylation rate for the CaMKII-LCC model. We varied the maximum dephosphorylation rate provided by a supplier (Gentaur, Brussels, Belgium) in order to obtain ~15% increase in peak I CaL at 2Hz pacing, as seen in rabbit ventricular myocytes (4) . Figure S2 shows the facilitation results from simulating 2Hz pacing at various fractions (epsilon) of the maximum PP2A dephosphorylation rate. Figure S3 : During 2Hz pacing, as described in Figure 4 , only a small fraction (~4%) of CaMKII becomes autophosphorylated, and therefore autonomous of Ca 2+ levels, in the CaMKII-LCC model. 
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